In this work we introduced new types of -light functions namely ̂-light functions, also we introduced ̂-disconnected, and ̂-totally disconnected spaces. Some examples, facts, and theorems have been given to support our work.
Introduction
The concept of functions is one of the important topics in the study of subject of topology. In our work we dealt with one of functions which is light function, it has been studied by the researcher Gorgees Shaheed Mohammad in (2001) [3] . We used m-structure spaces to define another types namely ̂light functions which are weaker than -light function which studied by H. F. Abass and H. J. Ali in (2016) [1] . Whene -light function (a function from -space into -space is -light, if −1 ({ }) is -totally disconnected subspace of for each ∈ ). Also they introduced -disconnected and -totally disconnected spaces, and in (2018) [4] , also they introduced , * , and * * -totally disconnected mapping. By the same context and using ̂-open sets we define ̂disconnected, ̂-totally disconnected spaces. The relationship between these types has been studied and there are some examples, facts and results have been given.
1-On
̂-totally disconnected, spaces. In this section, by using ̂-open sets we provided ̂-disconnected and ̂-totally disconnected spaces, and illustrate the relation between them. Definition (1.1) [5] : Let be a non-empty set, a sub collection of the power set ( ) is called -structure if it contains ∅ and , the pair ( , ) is called -structure space (briefly -space). Any elements in is said to be -open set, is said to be closed. Remark (1.2) [1] : Every topology is structure, since every topology has ∅ and . Example (1. is ̂-disconnected, this contradicts the assumption, so ( , ) is -connected.. 
2-Every
) be anspace and ℒ be a non-empty subset of , then ̂-(ℒ) = ℒ ∪ ( ̂-(ℒ)). Proof:
which is a contradiction. Implies that ∈ ℒ⋃(̂-(ℒ)), then ̂-(ℒ) ⊆ ℒ⋃(̂-(ℒ)), thus ̂-(ℒ) = ℒ⋃(̂-(ℒ)). Lemma (1.19 
, which is a contradiction. Thus ∈ ℱ, and therefore ̂-(ℱ) ⊆ ℱ.
Conversely, let
̂-(ℱ) ⊆ ℱ. Let ∈ with ∉ ℱ, so ∈ ℱ , then is not ̂limit point to ℱ, that means there is an ̂open set containing , and ⋂ℱ = ∅, then ⊆ ℱ , which implies is
is ̂-connected iff the only ̂-clopen sets in are ∅ and . Proof: Take as an ̂-connected space and as an ̂-clopen and non-empty proper subset of , so is also ̂-clopen set and
Then ℒ is non-empty subset of (because ≠ ). Moreover, ⋃ℒ = and 
Hence, ℎ −1 ( ) and ℎ −1 (ℒ) are disjoint and separation of , which is a contradiction, so ℎ( ) is connected set. Definition (1.27) : An -space is called ̂totally disconnected if every distinct points and in has an ̂-disconnection ⋃ℬ to such that ∈ and ∈ ℬ.
where is the relative usual -structure on , is ̂disconnected subspace of (ℛ, ℛ ), since for any 1 ̂ -totally disconnected set is ̂-totally disconnected set.
2-Some ̂-separation axioms and ̂light functions.
We introduced in this part the definitions of ̂1-space and ̂2-space, and we illustrate the relation between them, also we introduced ̂-light and inversely ̂-light function, and we connected them with the previous concepts. Definition (2. Proof: Let ∈ ℎ( ) ⊆ , then ∈ but ℎ is ̂-light function so ℎ −1 ( ) is ̂-totally disconnected set. We will prove that ℎ −1 ( )⋂ is ̂-totally disconnected set for any ∈ ℎ( ). Let , ∈ ℎ −1 ( )⋂ , so , ∈ ℎ −1 ( ) and since ℎ −1 ( ) is ̂totally disconnected set, so there is an ̂disconnection ⋃ for ℎ −1 ( ) such that ( ⋂ ℎ −1 ( )) ⋃ ( ⋂ ℎ −1 ( )) = ℎ −1 ( ) and ( ⋂ ℎ −1 ( )) ⋂( ⋂ℎ −1 ( )) =∅, in which and are ̂-open sets, and ∈ , ∈ . Now to prove that
̂-open sets and their union is equal to ℎ −1 ( )⋂ , therefore ℎ −1 ( )⋂ is ̂totally disconnected set, which means ℎ| is ̂-light function.
̂-totally disconnected set for any ̂totally disconnected set. Example (2.23): The identity function : ( , ) ⟶ ( , ) is inversely ̂totally disconnected. Proposition (2.24) : inversely ̂-totally disconnected function, is ̂-light function. Proof: Let ∈ , to prove ℎ −1 ( ) is ̂totally disconnected, since ℎ is inversely ̂-totally disconnected function then it is surjective -function, and since { } is ̂totally disconnected set, then ℎ −1 ({ }) is ̂-totally disconnected set, which implies ℎ is ̂-light function. Proposition (2.25) : Let : ( , ) ⟶ ( , ) and : ( , ) ⟶ ( , ) be surjectivefunctions, then the -function ℎ: ( ,
is inversely ̂-totally disconnected function and is ̂-light function. Proof: We will prove that for any ∈ , ℎ −1 ( ) is ̂-totally disconnected set. Let ∈ , then ℎ −1 ( ) = ( ∘ ) −1 ( ) = −1 ( −1 ( )), and since is ̂-light function, so −1 ( ) is ̂-totally disconnected set, and since is inversely ̂totally disconnected function, hence −1 ( −1 ( )) is ̂-totally disconnected set, but ℎ −1 ( ) = −1 ( −1 ( )), therefore ℎ −1 ( ) is ̂-totally disconnected set, and then ℎ is ̂-light function. is bijective function, then there exists one point ∈ such that ( ) = and since ℎ −1 ( ) = ( ∘ ) −1 ( ) = −1 ( −1 ( )) = −1 ( −1 ( ( )) = −1 ( ) and since is ̂-light function, so −1 ( ) is ̂-totall disconnected set, but ℎ −1 ( ) = −1 ( ), this implies ℎ −1 ( ) is ̂-totally disconnected set, therefore ℎ is ̂-light function. Proof: Take ∈ , then ( ) ∈ and since ℎ is ̂-light function, then ℎ −1 ( ( )) is ̂totally disconnected set, but ℎ −1 ( ( )) = ( ∘ ) −1 ( ( )) = −1 ( −1 ( ( ))) = −1 ( ), that means −1 ( ) is ̂-totally disconnected set, therefore is ̂-light function. Proposition (2.28): Let ℎ: ( , ) ⟶ ( , ) be a surjective -function and ℎ = ∘ where : ( , ) ⟶ ( , ) and : ( , ) ⟶ ( , ) are -functions, then if ℎ is ̂-light function and is ̂-totally disconnected function then is ̂-light function. Proof: Let ∈ , since ℎ is ̂-light function, then ℎ −1 ( ) is ̂-totally disconnected, and since is ̂-totally disconnected function, so (ℎ −1 ( )) is ̂-totally disconnected set, but (ℎ −1 ( )) = (( ∘ ) −1 ( )) = ( −1 ( −1 ( )) = −1 ( ), therefore −1 ( ) is ̂-totally disconnected set , which implies that is ̂-light function. Definition (2.29): A zero dimension -space ( , ) is an -space having a base of sets that are ̂-clopen. Lemma (2.30): Every zero dimension metric -space is ̂-totally disconnected. Proof: Let ( , ) be a zero dimension metric -space and let , be two distinct points in , since is metric -space, so it is -Hausdorff space, then has a neighbourhood which does not contain , since is zero dimension -space, hence there is a basic open set ℬ which is also -closed set and then ℬ is ̂-clopen set such that ∈ ℬ ⊆ , and since ℬ is ̂-clopen set then ℬ is also ̂-clopen set which contains , it is clear that = ℬ⋃ℬ and ℬ⋂ℬ = ∅, so is ̂totally disconnected space. Proposition (2.31): A surjective -function ℎ: ( , ) ⟶ ( , ) where and are metric -spaces and is ̂-compact space, is called ̂-light function if the inverse image for any ∈ is zero dimension. Proof: Consider ∈ , since ℎ −1 ( ) is subset of which is metric -space then ℎ −1 ( ) is metric -subspace of (metric is a hereditary property), so ℎ −1 ( ) is zero dimension metric -subspace of , so by lemma (2.30) −1 ( ) is ̂-totally disconnected subspace and hence is ̂-light function.
